 Epidemiological studies have already found that drowning mortality rates vary across age groups;
 however, most studies were confined to a particular geographic region or a single country (and generally high-income countries with relatively low mortality rates), and therefore did not reveal the diverse patterns of drowning mortality worldwide.
What was not known?
 In order to make a global assessment of death by drowning, this study systematically examined the World Health Organization (WHO) mortality data to elicit age patterns of drowning mortality across countries.
Aim of this study
 Data were extracted from the World Health Organization Statistical Information Services (WHOSIS) mortality database for analysis.
 As of August 2009, 144 countries had submitted mortality data to the WHO; however, only 76 countries also provided the population data required to calculate mortality rates.
 We used ICD-9 code E910 and ICD-10 codes W65-W74 to identify unintentional drowning deaths.
Materials & Methods
 To ensure statistical stability in calculating the mortality rate by age group, we combined data for the most recent three years available.
 Furthermore, we included only those countries that reported more than 150 unintentional drowning deaths during the three years.
 Hence, a total of 44 countries were included in the final analysis.
 We first calculated the age-specific (0-4, 5-14 15-24, 25-44, 45-64 and 65+ years of age) drowning mortality rates (per 100000 population) for each country.
 We then applied the Poisson method to compute the 95% confidence intervals in order to determine whether any particular age groups had significantly higher mortality rates than other age groups.

Results
 We identified five patterns of drowning mortality by age group.
 Of the 44 countries analyzed, high mortality rates were identified in 7 countries among children,  12 among the elderly,  7 among both children and the elderly, and  12 (all in Eastern Europe) among adults of working age, while in  6 countries no significantly high rates were identified in any particular age group.
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Resultsno significant difference  First, many countries with high drowning mortality rates (such as India and Bangladesh) were not included in the study because no data were available in the WHOSIS mortality database.
 Similarly, many countries who had submitted mortality data to the WHOSIS did not also provide updated population data, such as South Africa and many Latin American countrieshence, we were unable to calculate the age-specific mortality rates, and therefore these countries were excluded from this study.
Limitations
 Second, to ensure statistical power stability, we confined our analysis to countries that reported more than 150 deaths by drowning in the most recent three years for which data were available, which resulted in many countries being excluded from the analysis.
 Third, because no specific 3-digit codes are available in the WHOSIS mortality database for countries using ICD-9 codes, we did not use the latest method of defining death by drowning, which includes codes to define water transport-related accidents, intentional self-harm, and drowning deaths of an undetermined nature.
 Fourth, the underreporting of unintentional drowning deaths varies across countries, which renders the comparability between countries invalid; therefore, caution should be taken in interpreting the findings.
 Fifth, despite the use of 95% confidence intervals of the mortality rate for each age group, we still experienced difficulty in classifying some countries into one of the five age patterns of drowning mortality Limitations  Through comparison of injury mortality rates across countries worldwide, each country is able identify target groups and prioritize the allocation of research and intervention resources accordingly.
 In this study, 44 countries were classified into five groups according to the age pattern of drowning mortality.  However, within each age pattern group, we still identified huge differences in mortality level, the nature of the body of water involved, and the mechanism of drowning between countries.
Discussion
 Each country has a unique geographic environment, climate and selection of cultural activities, which creates different sets of circumstances resulting in drowning.
 For children aged 0-4 years, most drowning deaths were found to involve swimming pools and bathtubs in high-income countries, while natural bodies of water tended to be involved in middle-income countries.
 Japan and Finland both have relatively high drowning mortality rates among the.  However, most elderly drowning deaths in Japan occurred in bathtubs, while in Finland the majority occurred while in or following a fall into a natural body of water (mostly lakes).
 This reveals cultural differences in the practice of bathing between the two countries, in that most Finnish elderly adults use a shower for bathing, while elderly Japanese tend to use a bathtub.
 One important finding of this study was the high drowning mortality rates among adults of working age in Eastern Europe.
 It has been suggested that the increasing injury mortality rates in the Commonwealth of Independent States is a consequence of poor management of the societal transition to market economies, and alcohol consumption is an obvious risk factor for unintentional injuries.
 We speculated that most of drowning deaths among adults of working age related to alcohol.
 This preliminary explorative study provides useful information for the prioritization of research and intervention resources to prevent drowning deaths.  The diverse age patterns observed in the drowning mortality rate, nature of the bodies of water involved, and mechanisms of drowning across countries suggest that different country-specific strategies to reduce death by drowning should be designed to take into account the differences in geographic environment, climate, and cultural activities.
Conclusions
 Further studies are needed in order to explore the exact circumstances and specific factors associated with high drowning mortality rates among specific age groups in particular countries,  such as deaths by drowning among children in China, Thailand, and countries of Eurasia, adults of working age in Eastern Europe, and the elderly in China and Japan.
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